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COMPLETE SPECIFICATION 
Process for the Manufacture of Shaped Bodies of SUicon Carbide 




We, Wacker-Chemie G.MJJ.H., a Com- 
pany recognised by German law, 22, 
LLegerSnsnasse, Munich 22, Germany 
doherebv declare the invention, for which we 
S££? patent may be granted to us, and 
Eeihodby which kis to be pertoned, 
robe particularly described in and by the ml- 
lowing statement: — 



are simultaneously removed from the crystal 
structure. When the whole of the silicon is 
removed, there remains behind very pure 
graphite having the habit of the f earner! ah- 
con carbide b ody. The highly pure body which 
is wholly or partially tree from silicon is then 
siliconised in a gaseous atmosphere imtutte 
formation of silicon carbide is complete. This 

l • J i. 1— *\\e± fjvlli lA ni n or TxTQTT * — — 
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De parocimuiy • formation of silicon carbide is compieic. i 

wing statement :— production may be carried out in the following way:— 

The conmercial rraahods ^^f^ A silicon subhalide, for example sflicon di- 

of silicon carbide lead to a profiler wiuu* produced from silicon and silicon 

adequately fulfils the ordinary u^of^c^ ^™^ I and ^ resultmg dihalide, if 

<£Sde. However the J^^^S Sed in^ presence of hydrogen, is dkpro- 
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tetracmonaE, am* «ui& iwium^ - 
desired in the presence of hydrogen* is (fispro- 
portionated into silicon and silicon tetrahahde 
on the graphite body, whereupon the silicon 
reacts with the graphite body to form sdicon 
carbide. The process is advantageously earned 
out at a temperature in the range of 1300° — 
1400° C M . . _ _ 

The method is illustrated with reference to 
the accompanying drawings. 

The treatment is carried out as shown in 
Fig. 1 in attached drawings in a non-isother- 
mic reaction vessel 2, in which is housed with- 
in the heating element 1. At one end of the 
vessel is located the purified graphite body 

which siUcon is at least P^ 3 ^^^- Cat a distance ten the tody 4. Silicon 
purified and shaped Snide is advantageously used as the 
£al silkon carbide is ^«7ffl S for transferrin! the silicon 3 to the 
the pieces, which are generally <*jfJPr~ narMt body 4. Atme hotter part of the 
shaped by « P^X£ ffii fa dkbloride is formed 
fornT small plates, rods <*.^J^£ S JconTand, for example, silicon tetra- 
can easily be worked *^J^J£%£ SoridT^Jour, and the gaseous silicon di- 
me process of &"™™£*f% *^TpS dfcrifc A convection and diffusion to 
bodies such as tubes or vessels ci ^ ajMefgraphite body, where it decomposes 



carbide, ttowever, mc 

Stable for use as a s^nd«for which 
purpose certain electrical and optical or cry 
WWraphic properties are required, and 
Sffi^eaS silicon carbide mast to* 
f^ain well defined shape. It is <hfficukto 
produce the usual silicon carbide in the form 
of nieces of well denned shape. 
° f -K«ent invention is based on the ob- 
servation^ that highly pure siheon carbide can 
bTp^duced in the form of bodies any 
des^d shape by heating, a shaped body of 
She which may contain sdicon carbide m 
f gaseous atmosphere comprising a aheen 
Lbfedide. There may be used asstamng 
material commercial sfficon carbide from 
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that the body to be siliconised 4 is maintained 
at a lower temperature than the body 3. The 
temperature Ti is higher than T». 
lie precipitated silicon reacts immediately 

5 with the graphite body to form silicon carbide. 
When the process is carried out in a quartz 
tube the siliconisation can be closely observed 
and discontinued at die instance when the 
formation of silicon carbide is complete. The 

10 same result can be achieved by a dynamic 
arrangement, that is to say, by causing a cur- 
rent of silicon tetrachloride, if desired, in ad- 
mixture with hydrogen, to flow first over 
highly purified and highly heated silicon in 
15 order to form silicon dlchloride, and then re- 
acting the gaseous mixture of silicon di- 
chloride and silicon tetrachloride at a some- 
what lower temperature with the graphite 
body. 

20 The following examples illustrate the in- 
vention: — 

Example 1 
A rod shaped piece of silicon having a 
length of about 5 cm and a diameter of about 

25 1 cm is arranged coaxially within a horizon- 
tal quartz tube having a diameter of about 
40 mm. The piece of silicon is out of contact 
with the wall of the tube. At a distance of 
0.5 to 1 cm from the piece of silicon, is placed 

30 a desiliconised silicon carbide crystal which 
is to be converted into a highly pure silicon 
carbide crystal. The piece of silicon is heated 
by high frequency electrical energy to 1380— 
1400° C and dbg desiliconised silicon car- 

35 bide body to 1300—1350° G When the tem- 
peratures are constant a mixture of 4 — 6% by 
volume of silicon tetrabromide or silicon tetra- 
chloride in argon is passed under reduced 
pressure of about 0.75 atmosphere at a velo- 

40 city of 1 — 10 cm per second first over die 
heated silicon and then over the body to be 
siliconised. The silicon tetrahalide may be 
wholly or partially replaced by pure halogen 
or hydrogen halide. The silicon is carried 

45 along with the gas stream and the desiliconised 
body is reconverted into a coarsely crystalline 
highly pure silicon carbide. 



Example 2 
The arrangement used is the same as that 
described in Example 1, except that the silicon 50 
is placed in a boat of quartz glass and is at 
a temperature of 1450—1500° C The body 
to be siliconised has a temperature of 1350— 
1400° C The gas used is a mixture of 2% 
by volume of bromine and about 3% by 55 
volume of hydrogen bromide in argon In this 
case also the desiliconised body is converted 
into highly pure well formed silicon carbide 
crystals 

WHAT WE CLAIM IS:— 60 

1. A process for the manufacture of shaped 
bodies of silicon carbide, wherein a shaped 
body of graphite, which may contain silicon 
carbide, is heated in a gaseous atmosphere 
comprising a silicon subhaUde to convert the 65 
graphite into silicon carbide. 

2. A process as claimed in Claim 1, where- 
in the heated shaped body of graphite is 
treated in a gaseous atmosphere comprising 

a silicon subhalide and hydrogen. 70 

3. A process as claimed in Claim 1 or 2, 
which is carried out at a temperature in the 
range of 1300°— 1400° C. 

4. A process as claimed in any one of 
Claims 1 — 3, wherein there is used as the 75 
graphite shaped body one which has been 
obtained by wholly or partially removing the 
silicon from a shaped body of commercial sili- 
con carbide by treating the latter with chlorine 

or a silicon tetrahalide at a temperature above 80 
1000° C 

5. A process for the manufacture of shaped 
bodies of silicon carbide, conducted substan- 
tially as described in either cf the examples 
herein. * 55 

6. Shaped bodies of silicon carbide when- 
ever made by the process claimed in any one 
of Claims 1—3. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Quality Court, 
Chancery Lane, 
London, W.C2. 
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I SHEET ms drawing is a reproduction. «f 
the Original on a reduced scale. 
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